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QAL T WHOM THESE; PRESENDS, SIANT:;, COME:;

Northrup Ring Co.

Wil herens, THERE HAS BEEN PRESENTED TO THE

Secrelnry of Agelculfurs

AN APPLICATION REQUESTING A CERTIFICATE OF PROTECTION FOR AN ALLEGED NOVEL VARIETY
OF SEXUALLY REFRODUCED PLANT, THE NAME!AND DESCRIFTION OF WHICH ARE CONTAINED IN
THE APPLICATION AND EXHIBITS, A €OPY 'OF WHICH IS'HEREUNTO ANNEXED AND MADE A PART
HEREOF, AND THE VARIOUS REQUIREMENT8*OF LAW IN SUCH CASES MADE AND PROVIDED HAVE
BEEN COMPLIED WITH, AND THE TJLE THERETO IS, FROM THE RECORDS OF THE PLANT
VARIETY PROTECTION QFFICE ¥ THE 'm,lcxﬁ‘x‘(s& INDICATED IN THE SAID COPY, AND
WHEREAS, uroN pue EfolﬁfﬁligN; HE SATD APPLICANT(S) IS {ARE) ADJUDGED
TO BE ENTITLED TO A CERTIF{CATE OF PLANT.VARIET® PROTEGTION UNDER THE LAW.
PLANT VARIETY PROTECTION IS TO GRANT

NOW, THEREFORE, THIS CERTIFICAT] ;
RS, HEIRS OR.ASSIGNS OF THE SAID APPLI-

. UNTO THE SAID APPLICANT(S)_AND THE
FROM THEDATE OF THIS GRANT, SUBJECT

CANT($) FOR THE TERM OF lig‘ig}bte.en‘ :

TO THE PAYMENT OF THE REQU!!}ED.«:EEE?:EK P;E_g;pmc REPLENISHMENT OF VIABLE BASIC
SEED OF THE VARIETY IN A PUBLIC;REPOSITORY; AS PROVIGED BY LAW, THE RIGHT TO Ex-
CLUDE OTHERS FROM SELLING THE ’vﬁy;gm{, OR OFFERING"IT FOR SALE, OR REPRODUCING IT,
ROR IMPORTING IT, OR EXPORTING IT, OF bémf;: 1 1" PRODUCING A HYBRID OR DIFFERENT
QRIETY THEREFROM, TO THE EXTENT PROVIDED BY THE PLANT VARIETY PROTECTION ACT

EAT. 1542, AS AMENDED, 7 US.C. 2521 ET SEQ.}

SOYBEAN

'831-337

In Testinrony Wihereot, S haue Aercends sof
m,yéandmm{camd%e seal of the Blant
Wariety Protection Office & le affied
at the %”@ of  Washington, D, C.

bha  30th  day of  September  in
lhe Jrean r}f o Lovd one Hhousand Rene
hendred and ninety-one,

\ '

Pant Yiriety Potiotin (ffice
‘%marﬂa/ s&#ﬂﬂ&dﬂ’ %Na

7 A/
(7




“:APPROV AL EXPIRES 2-28/88
U.S, DEPARTMENT OF AGRICULTURE FORM APPROVED: OMB NO. 0681~ -DOE6
AGRICU LTUHAL MARKET|NG SEH-V|CE . - o Applccatmn is raquirad in order to d-termma
. . . {if & plant vsrlew protectlon icertificate is to

be fssued {7-1.5.C. 2421).7 Information is
APPL'CATION FOR PLANT VARIETY PROTECTION CERTIFICATE held conf:dentlal untnl camﬂcata is Issued P

{Instructions on reverse) (7 U.S.C[ 2426}, .

1. NAME OF APPLICANTI(S) 2. TEMPORARY DESIGNATION |3. VARIETY NAME -
Northrup King Co. _ X8832, W318303 | S31-33
4. ADDRESS (Street and No. or R.F.D. No., City, State, and Zip Code} 5. PHONE (include area codel ~ FOR.OFFICIAL USE ONLY /
P. 0. Box 959 PVPONUMBER 7+ =i . [/
Minneapolis, MN . 55440 S - 612-593-7333 L : o
6. GENUS AND SPECIES NAME 7. FAMILY NAME (Botanical] -
. . 2z
Glycine max Leguminosae 5
('
8 KIND NAME Lo L Toorle. DATE OF DETEHM_INATION .
Soybean L _ , January, 1987 g
. S _ 2
2
10. IF THE APPLICANT NAMED IS NOT A "PERSON,” GIVE FORM OF ORGANIZATION (Corpararron c [AMOU ¥R CE@'F'CAT@'
partnership, association, etc.) ) 7 sﬁ
' W Ao
Corporatlon . w [DaT
, : oY Vo4 4 44
1LIFINCORPOHATED(HVESTATEOF!NCORPORAﬂON . . 12. DATE OF INCORPQRATION
Delaware ' 1976

- 13. NAME AND ADDRESS OF APPLICANT REPRESENTATIVE(S), IF ANY, TO SERVE IN THIS APPLICATION AND RECEIVE ALL PAPERS

Robert W. Romig
Northrup King Co.

P. 0. Box 959
Minneapolis, MN 55440

14. CHECK APPRGPRIATE BOX FOR EACH ATTACHMENT SUBMITTED
a. @ Exhibit A, Origin and Breeding History of the Vanety (See Secﬂon 52 of the Plant Vanety Protection Act.)

b (  Exhibit B, Novelty Statement.
c. @ Exhibit C, Objective Description of Variety (Request form from Plant Variety Protection Offsce)
d, - Exhibit D, Additional Description of Variety.

[]  Exhibit E, Statement of the Basis of Applicant’s Qwnership.
15. DOES THE APPLICANT{S} SPECIFY THAT SEED OF THIS VARIETY BE SOLD BY VARIETY NAME ONLY AS A CLASS OF CERTIFIED

PHONE (Include area code): 612-593-7305

SEED? (See Section 83(a) of the Plant Variety Protection-Act.) . D Yes {If “Yes.” answer items 16 and 17 below) No
. 16. DOES THE APPLICANT(S) SPECIFY THAT THIS VARIETY BE 17. IF “YES” TO ITEM 16, WHICH CLASSES OF PRODUCTION
‘LIMITED AS TO NUMBER OF GENERATIONS? BEYOND BREEDER SEED?

D Yes D No D Foundation D Registered [ certitied

18. DID THE APPLICANT(S) PREV[OUSL‘!" FILE FOR PROTECTION OF THE VARIETY IN THE U.S.?

D Yes {If “*Yes,” give date]

@No

19. HAS THE VARIETY BEEN RELEASED, OFFERED FOR SALE, OR MARKETED IN THE US, OR OTHER COUNTRIES ?

D Yes (If “Yes,” give names
of countries and dates)

EZ} No
"20. The applicant(s) dcclare(s) that a viable sample of basic seeds of this variety will be furnished with the application and w1|l be re-
plenished upon request in accordance with such regulations as may be applicable. :
The undersigned applicant(s) is (are) the owner(s} of this sexually reproduced novel plant variety, and believe(s) that the variety is
distinet, uniform, and stable as required in Section 41, and is entitled to protection under the provisions of Section 42 of the Plant
- Variety Protection Act.

Applicant(s) is {are) informed that false representation herein can jeopardize protection and result in penalties.

SIGNATU F APPLICANT DATE
May 11, 1989
25 %/ %-7—7, 45 — »
sm»&xx*rune OF APPLICANT DATE
. FORM LS-470

{3-86) Edition of 7-84 obso?ete.




1977 80 -

1980-82 -

1983 -

1984-85 —

1986-88 -
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EXHIBIT A
Origin and Breeding History of the Vériety

The Northrup King soybean research group at Washington, Iowa made
a series of crosses and intercrosses involving germplasm with
resistance to cyst nematode. The sequence of crossing in the
population designated WX1922 is as follows:

TA1564" x "Mack'
WX1334 F, x '"Bedford'

1977. Made cross designated WX1334
1978. Made cross designated WX1488
1979. Made cross designated WX1738 = WX1488 F., x Bedford.

1980. Made cross designated WX1922 = WX1738 F, x L77-99%
L77-994 is a germplasm release which was the pro-
genitor of the variety 'Fayette'.

i

W W W

The population designated WX1922 was advanced to F,. In October,
1982,  we selected 100 plants of Group IV or earliefr maturity and
threshed them individually. :

We grew each of the 100 plant selections in an F progeny row. One
of these, numbered W318303, was selected on the %asis of agronomic
appearance to be tested in a preliminary yield trial. This line
was subsequently named S31-33.

We tested S31-33 in replicated yield trials at several midwestern
locations and found it to yield acceptably in comparison to other
early Group III varieties. We tested it for cyst nematode resistance
in the greenhouse at Bolivar, TN and Stanton, MN, and in the field

on infested soil near Conesville, Iowa. We identified and confirmed

‘the descriptive characteristics white flowers, tawny pubescence, tan

pods, black hila, and shiny seed coat luster.

In the winter of 1985-86 we initiated seed increase from approx-
imately 500 grams of carefully hand rogued seed. We removed all
plants not conforming to the variety description by rogulng the in-
crease block several times.

We continued to test $§31-33 in advanced yield trials to confirm
descriptive characteristics and performance. We confirmed resis-—
tance to cyst nematode on infested soils near Conesville, Towa and
St. Joseph, Illinois. We also sent samples to Dr. Lawrence Young,
USDA Nematology Laboratory, Jackson, TN who verified that $31-33
is resistant to Races 3 and 4. : B

We grew Breeder Seed of 831-33 in 1986 from the initial increase
grown the previous winter. The field was rogued several times. We
also grew 100 progeny rows to monitor within line variability and’
to Produce Pedigree Seed. The variety was uniform. . We produced

- Breeder Seed again in 1987 and Foundation Seed in 1988. .The Iowa

Crop Improvement Association inspected the Foundation field and
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found it to meet the requirements for Foundation Seed. The Na-
tional Soybean Variety Review Board approved S531-33 for Certifica-
tioen on December 8, 1988.

531-33 is a stable and uniform soybean variety. It may contain up
to 2% seed with hilum color other than black . In 6 years of
testing and four cycles of seed increase, we have observed no other
variants except minor environmentally induced variation normally
encountered in a soybean variety.

We will maintain varietal putity by use of progeny rows as needed.



EZs

EXHIBIT B

Novelty Statement for the Variety

©  Soybean variety S31-33 is most similar to A3307 and Pella.

9002\ %

It can

differentiated from Pella on the basis of flower color. $31-33 has white flowers
while Pella has purple flowers. It can be differentiated from A3307 on the basis

of plant height. $31-33 is approximately 14 cm shorter than A3307,

Data demonstrating plant height difference between S31-33 and A3307.

Plant Height, cm

LSD 6 7 6 9

Variety  Average Washington, lowa St. Joseph, lllinois
1986 1987 1988 19868 _1987 _ 1988
83183 93 103 104 85 97 89 82
A3307 107 110 109 100 119 102 101
6 6 9

S$31-33 is also similar to the varieties 3081, 4280, 9361, A4268, B335, CX 380,
It can be differentiated from

all these varieties on the basis of resistance to cyst nematode {Heterodera

~ Moore 4650, S435, SS 391, SS 443 and Williams,

varieties Ilsted are susceptible

- glycines). 831-33 is resistant to Race 3 of cyst nematode whlle all of the other



FORM APPROVED: OMB NO, 0581-0055 .

U.S. DEPARTMENT OF AGRICULTURE EXHIBITC
~ AGRICULTURAL MARKETING SERVICE (Soybean)
LIVESTOCK, MEAT, GRAIN & SEED DIVISION

PLANT VARIETY PROTECTION QFFICE
BELTSVILLE, MARYLAND 20705

- OBJECTIVE DESCRIPTION OF VARIETY
SOYBEAN (Glycine max L.}

NAME OF APPLICANT(S) TEMPbﬁAnY DESIGNATION |VARIETY NAME
Northrup King Co. %8832, W318303 $31-33
"ADDRESS (Street and No., or R.F.D. No., City, State, and Zip Code) . .FOR OFFICIAL USE ONLY
Northrup King Co. -~ . Attention: R.W. Romig PVPO NUMBER
P. 0. Box 959
Mifneapolis, MN 55440 : 8900214

Choose the appropriate response which characterizes the variety in the features described below. When the number of significant digits
in your answer is fewer than the number of boxes provided, place a zero in the first box when number is 9 or less (e.g. )R

Starred characters Y are considered fundamental to an adequate soybean variety description. Other characters should be described
when information is available.

 '1. SEED,SHAPE:. | @ | @ D

2 1] S
1 = Spherical {L/W, L/T, and T/W ratios = € 1,2) 2 = Spherical Flattened (L/W ratio » 1.2; L/Tratio=¢€ 1.2}
3 =Elongate (L/Tratio-». 1.2, TW=¢ 1.2) .. ... . . + 4= Elongate Flattened (L/T ratic » 1.2; T/W > 1.2)
% 2. SEED COAT COLOR: (Mature Seed)
11 1 = ¥ellow 2 = Green "3=Brown % ° 4=Black B = Other (Specify)
B 3. SEED COAT LUSTER: (Mature Hand Shelled Seed)
2 1 = Dull {*Corsoy 79'; ‘Braxton’) .. 2 =8hiny {Nebsoy’; ‘Gasoy 17")
Y 4. SEED SIZE: (Mature Seed)
115 Grams per 100 seeds Compared to Pella at 17,
9 5. HILUM COLOR: (Mature Seed)
6 1= Buff 2=Yellow . .7  3=Brown 4 = Gray 5 = imperfect Black 6 = Black 7 = Other {Specify)
_ May contain up to 2% other hilum.
% 6. COTYLEDON COLOR: (Mature Sced) )
11 1= Yellow 2= Green
W 7. SEED PROTEIN PEROXIDASE ACTIVITY:
5| 1= 1Low 2 = High
* 8. SEED PROTEIN ELECTROPHORETIC BAND:
21 1=TypeAlSP1? 2=TypeB (sP1P)
9 9. HYPOCOTYL COLOR:
3 1 = Green only (*Evans’; '‘Davis’) 2 = Green with bronze band below cotyiedons {“Woodworth’; 'Tracy’
3 ="Light Purpfe beiow cotyledons (‘Beeson’;: ‘Pickett 71*) ¥

4 = Dark Purgle extending to unifoliate teaves {*Hodgson’; ‘Coker Hampton 266A"}

%10, LEAFLET SHAPE:

3

1 = Lanceolate 2 = Qval 3 = Qvate 4 = Other {Specify)

FORM LMGS-470-57 {6-83) . .(Edition of 2-82 is obsolete.)

" Page 1 of 4 f;



11. LEAFLET SIZE:
1 = Small {'Amsoy 71"; *A5312’) 2 = Medium (‘Corsoy 79"; ‘Gasoy 17°)
i 2.1 3'&-Large {*Crawford’; ‘Tracy’) .
12. LEAF COLOR: " BRI ) T
o 1 = Light Green {*Weber'; *York'} 2 = Medium Green {*Corsoy 79°; ‘Braxton’)
= 3= Dark"Gﬂ_ae.:n {‘Gnome’; *Tracy’)
X 13. FLOWER COLOR:
1] 1=White - - 2 =Purple 3 = White with purple throat
X 14, POD COLOR:
1| 1=Tan 2 = Brown . . 2 = Black
Y 15, PLANT PUBESCENCE COLOR:
o ey 2 = Brown (Tawny)
i - - e b 3
16. PLANT TYPES:
7 | 1=Slender UEssex’; ‘Amsoy 71 2= Intermediate {!Amcor’; ‘Braxton’)
-} 3= Bushy {"Gnome’; ‘Govan’) : .
9 17. PLANT HABIT: .
a 1= Detérniinate (‘Gnome'; ‘Bra;(ton'-) o 2= Sefni‘—.Detel.%ir'na“té' (‘Wll!') .
3 3 = Indeterminate ("Nebsoy"; "improved Pelican’} . .
Y 18. MATURITY GROUP: =~ . s
1 =000 2=00 3=0 - 7 4=1 - 5= &6=1II1 v 8=V

61 g9-vi 10= VIl 1=Vl 12=IX 13=X

% 19,

*

*

*

*

DISEASE REACTION: (Enter.0 = Not Testad; 1 = Susceptible; 2 = Resistant). .

BACTERIAL DISEASES:

Bacterial Pustule fXanthomonas phaséoli var. sojensjs)

1| Bacterial Blight fPseudomonas glycinea)

Target Spot (_Coryn,espora cassiicola)

Downy Miidegv (Perono.épora trifoliorum var. manshurica)

Powdery Mildew fMicrosphaera diffusa)

1] Brown Stem Rot {Cephalosporium gregatum)

Stem Canker {Diaporthe phaseolorum var. caufivor) -

Wildfire (Pseudomonas tabaci) '
FUNGAil_.I:JISEASES:
1| Brown Spot (Septoris glycines)
Frogeye Leaf Spot (Cercospors sojina)
Raée 1 . A ‘Race 2 - Racé 3 e Race 4 ) Race 5 -

- Other (Specify) "

FORM LMGS-470-57 (6-83)

Tremz et 6
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19, DISEASE REACTION: (Enter 0 = Not Tested; 1 = Susceptible: 2 = Resistant) (Continued}

FUNGAL DISEASES: (Continued}

*
|',:'|

Pod and Stem Blight (Diaporthe phaseolorum var; sojae)
Purple Seed Stain {Cercospora kikuchii)
Rhizoctonia Root Rot {Rhizoctonia solani)

Phytophthora Rot (Phytophthora megasperma var. sojael

Race 1 {1 I Race 2 I L] Races 1| Races 1 | Races Race 6 1} Race7’
1

Race 8 Race 9 : - Other (Specify)

%
FIE OF

VIRAL DISEASES:

Bud Blight (Tobacco Ringspot Virus)

Yellow Mosaic (Bean Yellow Mosaic Virus)

O0F

Cowpea Mosaic (Cowpea Chlorotic Virus)

Pod Mottle (Bean Pod Mottle Virus)

w* i Seed Mottie (Soybean Mosaic Virus)

NEMATODE DISEASES:

Soybean Cyst Nematode {Heterodera glycines)

* _ ! Race 1 Race 2 2 | Race3 2 | Race 4 Other (Specify)

Lance Nematode (Hoplolaimus Colombus)

* Southern Root Knot Nematode fMeloidogyne incognital

* D Northern Root Knot Nematode (Meloidogyne Hapla)

Peanut Reot Knot Nematode (Mefoidogyne arenarial

Reniform Nematode {Rotylenchuius reniformis)

OTHER DISEASE NOT ON FORM (Specify):

20. PHYSIOLOGICAL RESPONSES: {Enter 0= Not Tested; T = Susceptible; 2 = Resistant]

* Iron Chiorosis on Calcareous Soit  (Moderately susceptible)

COther {Specify)

21. INSECT REACTION: (Enter § = Not Tested: 1= Susceptible; 2 = Resistant)
D Mexican Bean Beetle (Epilachna varivestis) '

l l Fotato Leaf Hopper (Empoasca fabae).

Other (Specify)

22. INDICATE WHICH VARIETY MOST CLOSELY RESEMBLES THAT SUBMITTED.

'.'CHARACTER ) - NAME OF VARIETY CHARACTER _- .. NAME OF VARIETY
Piant Shape Pella 86 Seed Coat Luster F.ﬁvet te
Leaf Shape $30-31 ] Seed Size | | . | G§34-19.
Leaf Color ' A33.0“7 S o Seéd Shape o ‘ '. Favette a
Leaf Size _ > 82.9—20 L ' . : Sgédling Pigmentaiic:;n o A.330‘7. o

PR
™ ; Page3of 4 7

FORM LMGS-470-57 (6-83)
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23. GlVE DATA FOH SUBMITTED AND SIMILAR STANDARD VARIETY Palred Compartso Data

Ll NO.OF | PLANT cM ' © SEEDSIZE NO:
o ‘VARIE‘TY' ST DAYS T LORGING | PLANT | LEAF"ET SIZE : E 'D'{.:QNTENT TG00 SEEDS/
. |MATURITY| SCORE | HEIGHT ["cnwiam | om Length % Protein. | %o0il | _ SEEDS _PoD-
‘Submitted | 120 2.3 93 5.4 10_.._3 a2 f20001 1540 2-3
Pel-l‘a*. ' : ) S RS S K ]
L ame of .1.1.(9 2'-3. ) 100 : "6,.1 ._1_0,,_'.6 39.8 " [21.4 | 16.8 2-3
- S|mnlar \fanety I W i Gerel Y

PUBLICATIONS. USEFUL ‘AS REFERENCE AIDS FOB COMPLETING THIS FORM:

1. Caldweil, B.E., ed. 1973, Soybeans:

Improvement, Production, and Uses. 'Amer. Soc. Agron. Monaograph No. 16.

2. Buttery, B 'R and R.1. Buzzell. 1_968. Peroxidase activity in seeds of sdvbeaﬁ varieties. Crop Sci., 8: 722-726.

3. Hymow:tz T.

*Pella 86 :Ln 1988, Pella in 1986 and 1987. o

1973 Electrophoret:c analvsls of SBTI-A2 in the USDA soybean germplasm coliection. Crop Sci., 13: 420-421.

'Payne R:C and L. F Morrls 1976 D:fferentlatlon of soybean cultwars by seedhng pugmentatron patterns J Seed Technol. 1: 1 19,7

FOBM LMGS-470-57 -(6-83}-

-Page-4 of-4
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EXHIBIT D
Additional Description of the Variety

SoyBean variety S31-33 is an early Group III maturing
one day later than Pella. It has normal tolerance to
metribuzin herbicide.
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EXHIBIT E
Statement of the Basis of Applicant's Ownership

Soybean variety $31-33 was developed by the Northrup
King Co. soybean breeding staff from germplasm sources
cited in Exhibit A of this application. Northrup King
Co. believes that the variety is novel as defined in
the Plant Variety Protection Act and, therefore, that
Northrup King Co. is the sole owner of the variety.

/O




